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acid, some phenols, and ot-tocopherol* Most of these interactions have
been observed at the chemical rather than at the biological level.
Formation of Nh-nitroso compounds can also be enhanced since a
variety of ions, especially thiocyanate and iodide, may catalyze the
nitrosation reaction in the stomach (Mirvish ejt_ £l., 1975).  Since
these ions are present in foodstuffs, these catalysts could be
important in determining the outcome.
The additive or synerglstic effects of N-nitroso compounds on other
carcinogens with similar organotropy has been emphasized by Schm&hl
(1980).
Experimental Evidence: Mutagenlcity
Nitrate does not appear to be directly mutagenic (Konetzka, 1974).
In microbial systems, nitrite may be mutagenic by three different
mechanisms (Zimmerman, 1977): deamination of DNA bases in single-
stranded DNA; formation of 2-nitroinosine, intrastrand, or interstrand
lesions leading to helix distortions in double-stranded DNA; and forma-
tion of mutagenic N-nitroso compounds by combination with nitrosatable
substrates. Except for the results of one study in which a high dose
of nitrite was used, there Is no evidence that nitrite is mutagenic In
mammalian systems.	^
Many N-nitroso compounds have been found to be mutagenic in a
variety of test systems, including bacterial tests and Drosophlla, and
under a variety of conditions (Montesano and Bartsch, 1976)•~~
Summary and Conclusions: Nitrate, Nitrite, and J-Nltroso Compounds
Epidemlological evidence suggesting that nitrate, nitrite, and
N-nitroso compounds play a role in the development of cancer in humans
is largely circumstantial. However, the findings from several epidem-
iological studies of certain geographical/nationality groups are con-
sistent with the hypothesis that exposure of humans to high levels of
nitrate and/or nitrite may be associated with an Increased incidence of
cancers of the stomach and esophagus.  In these studies, the level,
duration, and time of exposure were not studied In relation to cancer
incidence, and exposure to other known or suspected carcinogens was not
excluded.
In animals, nitrate has not been shown to be carcinogenic or muta-
genic per s_e'« The data on nitrite, which has been tested more exten^
sively than nittfate, indicate that nitrite is probably laot carcinogenic
but that It is mitagenlc:, at least In microbial systems.

